Aerosolized bronchodilators have been the first line therapy for exacerbation of COPD (ECOPD) to relieve bronchoconstriction and shortness of breath. Administration of bronchodilators in acute settings is commonly done with small-volume nebulizers, which deliver higher inhaled drug mass, compared to other devices such as pressurized metered-dose inhaler (pMDI) and dry powder inhaler (DPI). 1 Small-volume nebulizers (SVNs), according to design, are categorized as constant-output, breath-enhanced, and dissymmetric (or breath-actuated). 2 The breath-actuated nebulizer (BAN) produces aerosol during inspiration, when the negative pressure generated by the patient is sufficient to pull the actuator down into position, sealing the jet nozzle to allow medication to be drawn from the reservoir, generating aerosol. Studies report greater inhaled dose, less environmental contamination, and smaller particle size with the BAN, associated with 2-3 fold increased treatment time, than with other types of jet nebulizers. 2, 3 In a study in this issue of RESPIRATORY CARE, Haynes compared the BAN to continuous flow SVNs in patients with ECOPD. 4 This represents the first study examining the clinical response of combined short acting ␤ adrenergic and anticholinergic bronchodilators from the BAN and the SVN in ECOPD by assessing inspiratory capacity (IC) and dyspnea via the Borg scale.
SEE THE ORIGINAL STUDY ON PAGE 1385
This study employed a prospective randomized controlled trial design. Patients diagnosed with ECOPD were randomized to receive 2.5 mg albuterol sulfate and 0.5 mg ipratropium bromide in standard unit dose from either a BAN or a continuous SVN every 4 hours. Efforts were made to blind the data collection. Inspiratory capacity, dyspnea scale, and other physiological data, before and approximately 22 hours after enrollment were recorded and compared. The author reports that the BAN group had a greater change in IC and lower respiratory rate than the SVN group; however, there was no difference in resting dyspnea scale or stay.
Physiological Response to Bronchodilator
During ECOPD, small airways obstruction causes incomplete expiration and worsens hyperinflation, which can be measured by spirometry. As the functional residual volume increases, the IC decreases. 5 With a reduction in IC, additional work is required to achieve sufficient tidal volume, which may induce the unpleasant sensation of dyspnea. 6 There are correlations among hyperinflation, reduced IC, and worsened dyspnea sensation. Moreover, patients of ECOPD may have an increased respiratory rate.
The Haynes study shows that improved IC and lower respiratory rate may be the outcome of bronchodilator therapy delivered by the BAN, compared to standard continuous SVN. While the change in IC is significant, what does it signify? Are these finding of only academic interest, with no direct benefit to the patients? We would suggest that the implications of these findings extend beyond the limitation of the current study design. Now that the change in IC and respiratory rate has been observed, there may be value in determining the impact on exertional dyspnea (as opposed to the resting dyspnea scores studied).
Improvements of IC have been associated with reduced exertional dyspnea, which may be of benefit to this patient population, but further study would be required to substantiate this possibility. Exertional dyspnea has been associated with limitations in ability to exercise and perform activities of daily living. 7 Consequently, if the improvement of IC over an extended period of time were associated with reduction in exertional dyspnea, it would be the first time that method of aerosol delivery was associated with an improvement in quality of life for COPD patients. Additional studies with an eye toward the ambulatory setting in patients with disabling COPD would be required to explore these possibilities.
Efficacy Versus Cost
In the hospital we tend to look at the price for the nebulizer and the medication, and the time of administration as cost, and weigh them against the "benefit" of completing an ordered therapy, with little differentiation among outcomes. There has been substantial interest in the use of the BAN, due to its increased inhaled efficiency of up to 3-fold on drug delivery, but concerns have been raised about the longer treatment time required to administer standard dose volumes. In the acute care environment, where clinicians presumably stay at the bedside during adminis-tration, this increased time for administration has a negative economic impact, with increased labor costs. In an effort to reduce treatment times, clinicians and researchers have reported using higher concentration solutions, such as 2.5 mg of albuterol in 1.0 mL with the BAN, rather than standard unit dose of albuterol (2.5 mg in 3.0 mL). Several reports have compared using higher concentration formulations with the BAN to with standard dose volumes with the SVN, describing treatment times with the BAN that are less than the SVN, offsetting the higher price for the BAN. 8 But what if the time of administration actually were to improve therapeutic benefit for the patient?
In contrast to previous clinical trials with the BAN, using concentrated bronchodilators in reduced dose volumes, this study represents the first apples-to-apples comparison between 2 devices, utilizing the same drug dose and dose volumes. The author advances several theories to explain the change in IC with the BAN, such as increased dose or differences in particle size, but studies with these inhaled bronchodilators suggest that differences in dose and small differences in particle size typically do not impact response in this population. An alternative hypothesis is that the greater time of administration with breath actuation may impact response. Although the time of treatment was not reported, it can be assumed that with the same dose volume the nebulization time was 2-3-fold longer with the BAN than with the SVN. Could it be that the increased inhaled dose with prolonged treatment time combine to confer greater benefit?
If time of administration confers additional benefit, then we might need a different algorithm to assess cost/benefit for aerosol administration. If use of BAN with severe COPD were to increase IC and reduce exertional dyspnea better than other administration methods, then the benefits might substantially shift against the cost.
The total cost of a treatment with BAN may be increased, with the greater cost of the nebulizer and labor cost associated with longer treatment times. However, if there were a reduction in exertional dyspnea, the higher incremental costs might be less important than the impact on the ability of the patient to perform activities of daily living. This could have greater implications in the home than in the hospital settings. In the ambulatory setting, where the time of administration is not an expense incurred by the patient, the question would become more of a question of patients tolerating a longer treatment time. Future studies should focus on impact of improved pulmonary function parameters on exertional dyspnea and the subsequent impact on activities of daily life and patient feelings of well being.
In conclusion, Haynes advances our understanding of using the BAN versus continuous SVN with an apples-toapples comparison of dose, identifying a difference in physiological effects in the ECOPD patient population. While not impacting clinical outcomes, the findings suggest a potential to impact patients in a way that has not previously been associated with difference in liquid aerosol devices, opening an array of questions for further studies.
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